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Overview
Ø Wave-particle interaction due to the pulsation of geomagnetic field plays an important role in
accelerating electrons to relativistic energy level in inner magnetosphere.
Ø We developed a theoretical model to describe the ULF wave perturbation in inner magnetosphere.
Ø The numerical solutions of both the toroidal and poloidal mode waves were evaluated.
Ø The eigen-fequencies are ranging from a few milli-Hertz to a few Hertz, which is in accordance
with the frequency range of ULF waves observed in inner magnetosphere.

Key Findings
A. Toroidal Mode Perturbations
We consider toroidal wave perturbations (bφ , uφ )
in the background compressed dipole magnetic
field B0 = (Br , Bθ , 0). From Faraday’s law and
momentum equation (McKenzie and Hu, 2010;
Webb et al. 2012; Hu et al. 2012), We get the
wave equation in Klein-Gordon form
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2) On the midnight meridional plane ( r=1 to 5 )

Under time harmonic assumption, we have
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The first and second eigen-mode solutions are

noon side
B. Poloidal Mode Perturbations
In this case we consider the perturbation which
is normal to the field lines in meridional plane.
The first three eigen-mode solutions are
1) On the noon meridional plane ( r=1 to 5 )

Explanation
More eigenvalue analysis showed that the
frequency range is in accordance with ULF wave.
Our model is appropriate to describe the ULF
waves generated in inner magnetosphere.

Impact
This theoretical model will Improve our
understanding on the generation of ULF waves.

Acknowledgements
Dr. Qiang Hu and Dr. Granville Sewell

